Interchain disulfide bonding in human IgG2 antibodies probed by site-directed mutagenesis.
Human IgG2 exists as a mixture of disulfide-linked structural isoforms that can show different activities. To probe the contribution of specific cysteine residues to the formation of structural isoforms, we characterized a series of Cys-->Ser mutant IgG2 recombinant monoclonal antibodies, focused on the first C(H)1 cysteine and the first two hinge cysteines. These residues participate in the formation of structural isoforms that have been noted by nonreduced capillary sodium dodecyl sulfate polyacrylamide gel electrophoresis, reversed-phase high-performance liquid chromatography, and cation exchange chromatography. We show that single Cys-->Ser mutants can greatly reduce heterogeneous disulfide bonding in human IgG2 and maintain in vitro activity. The data demonstrate the feasibility of applying site-directed mutagenesis to reduce disulfide bond heterogeneity in human IgG2 while preserving the activity of this therapeutically important class of human antibodies.